(Received for publication November 30, 1935) Lactescence of the serum of patients suffering from nephritis with dropsy was observed by Bright and his associate Mr. Bostock (1827 (1)). Christison (1839 (2) ) however, probably first recognized that this was fat not unlike that in tissue cells. Epstein (3) , in particular, recognized the importance of hypercholesterolemia as a sign in nephrosis.
The later literature concerning nephritic lipemia has been reviewed by Page, Kirk, and Van Slyke (4) who have found that lipemia is the rule, not only in nephrosis, but also in the intermediate chronic stage of hematuric nephritis, and that the different lipid fractions, viz., free and esterified cholesterol, phosphatides, and neutral fats, all tend to increase in similar proportions. In the terminal stage, on the contrary, the lipids were found usually within normal, and sometimes within low normal, ranges, indicating that the lipemic tendency decreases in the final stage of the disease.
In diabetes, statistics have been published (White (5) ) indicating that hypercholesterolemia favors the development of arteriosclerosis.
Whether nephritic lipemia has a similar influence is unknown, but the possibility makes it appear desirable to ascertain conditions for control of the plasma lipid content in nephritis.
The present paper reports work in which two procedures for this purpose have been tried: (1) Extreme variation of the fat: carbohydrate ratio in the diet and (2) thyroid administration sufficiently intense to cause marked rise in the basal metabolic rate.
Feeding of thyroid substance has also been employed as a therapeutic measure in nephrosis (Dieballa and Illyes (6), Percy (7, 8) , Epstein (9) , and Liu (10) ). Epstein recommended it chiefly as a means of correcting the lowered basal metabolism found in these patients. Epstein and Lande (11) believed that it also might aid in reducing the hyperlipemia, since Luden (12) had shown that cholesterol in the blood of patients with myxedema was higlh, and that feeding thyroid reduced it at a rate parallel to the rise in basal metabolism. They found, too, that cholesterol was low in the blood of patients with hyperthyroidism (confirmed by others ( 13 to 25) ). There was, therefore, reason to suspect that if thyroid raised the lowered basal metabolism, the hypercholesterolemia might be reduced. For these reasons study of the effect of thyroid on the hyperlipemia of nephrosis and chronic nephritis has seemed to us important.
METHODS OF STUDY
The patients were studied in the hospital. The four children were confined to bed over the entire period and the three adults over the greater part of it. Diets were prepared in the diet kitchen under the skilful direction of Miss G. Drew. In most cases a diet containing the amount of fat ordinarily consumed by the patient was fed for periods of from one to three months. This diet for the children averaged two to three grams of fat per kilogram of body weight (the weight normal for the height and age). Approximately 30 per cent of the calories were derived from fat. The protein was kept as constant as possible during the experiment. Four grams per kilogram of ideal body weight were fed. This was well taken by the children throughout the period of observation except duriAg acute infections. The carbohydrate in the diet was varied inversely as the fat to maintain a constant caloric intake. Vitamin concentrates were given to all patients in constant amounts throughout.
After a control period with the patient taking the usual diet, diets very low in fat were given for two months. During the next three months they contained as much fat as could be tolerated, with addition of thyroid in the last month. During the final month of the experiment the ordinary diet was resumed. The children tolerated the wide shifts in diet much better than the adults. High 181 reaccumulated. Admission examination showed that he had marked edema and ascites. Because of diarrhea immediately prior to admission, a low protein, low calorie diet was fed at first. This was rapidly increased as tolerated to a high calorie, high protein diet (4.0 to 4.5 grams per kgm. of ideal body weight). Shortly after admission it was necessary to perform a paracentesis.
Subsequently, by giving large quantities of milk containing skimmed milk powder, edema was controlled reasonably well.
Plasma proteins were well below the usual edema level of adults. They showed no tendency to rise although protein excretion in the urine diminished to a trace, and his protein intake was high. He is one of the rare examples of hypoproteinemia without proteinuria. With salt-free diet and hospital regime edema eventually disappeared, despite the plasma protein deficit. He was considered to be a case of pure nephrosis.
Case 3, Hospital Number 9312 (I. C.) (Figure 2) , female, aged 3 years This patient's chief complaint was edema developing 3 weeks before admission. Pitting edema and moderate ascites were the only significant physical findings when first seen. She was believed to suffer from nephrosis.
PLASMA LIPIDS IN NEPHROSIS
The urea -clearance was normal on admission, but fell slightly, possibly due to an acute hemolytic streptococcus infection of the throat. The number of red blood cells in the urine was not abnormal except during the period of infection of the throat. Excretion of protein in the urine was fairly constant at one to three grams in 24 hours. Ability to concentrate urine was also slightly reduced. Hemoglobin was normal. Plasma proteins were well below the level at which edema occurs in adults. During the first two months on a high protein, salt-free diet the edema disappeared, although the (Figure 4) , male, aged 23 years This patient became ill two weeks prior to admission (now 5 years ago). Generalized edema was the most marked symptom. Since that time he has exhibited signs and symptoms which at one time suggested nephrosis, and at another hemorrhagic nephritis. Urea clearance has been normal much of the time, but fell to 6 per cent of normal after administration of gum acacia to relieve edema. Ability to concentrate urine has remained consistently reduced. Hemoglobin has also varied from normal values to about one-half of normal. For periods of many months the number of red blood cells excreted in the urine was normal, but at times rose to as high as 5,000,000 in 12 hours. Plasma proteins have usually been at or below the edema level. Excretion of protein in the urine varied greatly, but usually was large. Edema was usually present, at times being severe, occasionally disappearing entirely. Blood pressure was normal or slightly elevated. No morbid changes were observed in the eyegrounds. Except for ascites, the physical examination was not remarkable.
Through the experimental period he took a high protein diet. Reduction of fat was well tolerated, but attempts to feed him high amounts of fat were unsuccessful. He appeared to tolerate fat poorly. It was also impossible to administer large doses of thyroid, as he complained bitterly of ringing in the ears, faintness and excessive perspiration.
Case 7, Hospital Number 8740 (G. P.) ( Figure 5 ), female, aged 19 years Eighteen months before admission she noticed gradually increasing swelling of her ankles. Protein and red blood cells were found in her urine. After a short period of rest in bed she resumed her work. Edema reappeared and during the next eighteen months was almost constantly present. Examination showed that she was very pale and appeared chronically ill. Her face and legs were swollen with edema. Fluid was present in her chest and abdomen. Eyegrounds were normal. The blood pressure was 130/90 mm. Hg.
The urea clearance was 103 per cent of normal on admission, but gradually fell. Ability to concentrate urine was also impaired. Moderate anemia was present. Hematuria was above normal but gradually subsided. Plasma proteins were initially well below the level at which edema appears, and excretion of protein in the urine was large. Blood pressure, although initially but slightly elevated above normal, gradually rose to an average height of 170/104 mm. Hg. Bilateral renal denervation was performed. The results of this operation were reported elsewhere by Page and Heuer (32) .
During the first twelve months in the hospital she was given a high protein diet. The fat in it averaged about 1.3 grams per kgm. of body weight, or enough to furnish about 35 per cent of the total calories, but this may be considered only a rough figure. During this period there was some reduction in renal efficiency and marked reduction in edema. Hyperlipemia gradually subsided, but not to a normal level. Thyroid was then administered in large doses.
DISCUSSION
Plasma lipids were studied of three children (Cases 1, 2, 3 expected that absorption of large amounts of fat over long periods of time would increase the hyperlipemia, and conversely fat restriction would decrease it. The only petroleum-ether soluble plasma constituents which were at all consistently influenced by dietary fat were the total lipid nitrogen and lipid amino nitrogen. As indicated by Van Slyke, Page, Kirk, and Farr (33) it appears probable that the greater part of the nitrogen belongs to bases which are not lipids in the sense that they are, in fatty acid or sterol compounds. In the children, who were by far the most satisfactory subjects because of their ability to consume and digest the low or high fat diets with ease, reduction in fat in the diet was associated with marked fall in both fractions. Although lipid amino nitrogen values often varied independently of total lipid nitrogen, usually they fell along with the latter when dietary fat was reduced. This reduced level was maintained by the lipid amino nitrogen and usually by the total lipid nitrogen when fat was again increased in the diet. Changes in lipid phosphorus were not marked in most cases, slight reduction occurring on lowering fat intake, without corresponding rise on increasing it. Cholesterol, both free and total, changed irregularly. Total lipid was reduced in most cases on low fat diets, but increase in the fat was associated either with continued reduction or rise.
The effect of thyroid on the plasma lipids was unpredictable, sometimes a rise occurring and sometimes a fall. No relationship between metabolic rate and plasma lipid was apparent. Although thyroid had no general demonstrable effect on plasma lipids of the children, in one adult who received it lipids fell to normal and remained there. Whether this sequence was due to the thyroid administration is uncertain.
Choline administration in one case (Number 5) was associated with rise in all lipids but phosphatides. It is impossible to be certain that this rise was caused by the choline and would not have occurred spontaneously.
CONCLUSIONS
Plasma lipids (total lipids, cholesterol, cholesterol esters, lipid phosphorus), during the postabsorptive state in patients suffering from nephrosis or the nephrotic stage of hemorrhagic nephritis with hyperlipemia, are not regularly influenced by the amount of fat in the diet or by administration of thyroid. Lipid amino nitrogen and total lipid nitrogen usually fall when fat in the diet is reduced. Feeding of fat to such patients is not contraindicated by its effect on the level of lipids in plasma.
Thyroid administration sufficient to increase markedly the basal metabolic rate had no obvious effect on the plasma lipids. Whatever therapeutic value thyroid may have in cases of nephrosis does not appear to depend on its effect on the level of lipids in plasma.
